We use ALLWISE data release W1-and W2-band epoch photometry collected by the Wide-Field Infrared Survey Explorer (WISE) to determine slopes of the period-luminosity relations for RR Lyrae stars in 15 globular clusters in the corresponding bands. We further combine these results with V-and K-band photometry of Galactic field RR Lyrae stars to determine the metallicity slopes of the log
INTRODUCTION
Luminosities of RR Lyrae variables in photometric band X depend on their fundamental periods and metallicity (Catelan et al. , 2004) :
where < M X > is the intensity-mean absolute magnitude in photometric band X; P F the fundamental-mode period, and [Fe/H] the metallicity. The fundamental period P F is equal to the variability period P for RRab type variables (fundamental-mode pulsators) and log P F = log P +0.127 or P F = P /0.746 for RRc type variables (first-overtone pulsators). Relation (1) is rather tight (with a scatter of ∼ 0.05 m -0.10 m ), making RR Lyraes highly efficient standard candles for estimating distances to stellar systems with old populations. Our aim is to determine the parameters of the period-metallicityluminosity relation (1) in the mid-infrared for RR Lyrae based on photometric data for such variables in globular clusters.
THE DATA
Our source for mid-infrared photometry is data acquired from the WISE all-sky photometric survey (Wright et http://pkas.kas.org al. , 2010). Here we use the ALLWISE data release to compute the intensity-mean WISE W1-and W2-band magnitudes of RR Lyrae variables in globular clusters and estimate the period slope α, employ photometric and metallicity data for field RR Lyraes (homogenized intensity-mean V-band magnitudes and metallicities from Dambis et al. (2013) and W1-and W2-band intensity mean magnitudes from Gavrilchenko et al. (2014) ) to derive the metallicity slope β, and use the results of our statistical-parallax study (Dambis et al. , 2013) and HST FSG trigonometric parallaxes to estimate the zero point γ of the WISE W1-and W2-band relations (1).
PERIOD SLOPES α
In view of Equation (1), the apparent X-band magnitude < X > of an RR Lyrae type star in a particular cluster is given by the following formula:
where (m − M ) 0 and A X are the true distance modulus and the total X-band extinction, respectively. We can rewrite the above equation as Figure 2 . The period slopes αW 1 and αW 2 as functions of cluster metallicity.
where
25α X can be considered to be a constant for all RR Lyrae variables of a particular cluster. Figure 1 shows the combined W1-and W2-band relations (3) for RR Lyrae variables in 15 and 8 globular clusters, respectively. The average slopes are equal to α W 1 =-2.458 ± 0.085 and α W 2 =-2.554 ± 0.101, respectively. We show individual cluster slope estimates plotted against [Fe/H] in Fig. 2 .
METALLICITY SLOPES β
We now follow the procedure employed by Dambis et al. (2013) to estimate the metallicity slopes β W 1 and β W 2 of the W1-and W2-band PML relations for RR Lyraes. First, we note that the V-band absolute magnitude of RR Lyraes is a function of metallicity and, at fixed [Fe/H], is independent of period (see, e.g., Catelan et al. (2004) ). We adopt the following form of the
where the slope is the simple average of direct estimates by Gratton et al. (2004) and Federici et al. (2012) based on the observed magnitudes of RR Lyrae in the LMC and horizontal-branch stars in M31 globular clusters, respectively. Hence the apparent V-band magnitude < V > of an RR Lyrae type star is equal to
where (m − M ) 0 and A V are the true distance modulus and the V -band interstellar extinction toward the star, respectively. We now subtract Equation (2) from Equation (5) to obtain:
or
To determine the metallicity slopes β W 1 and β W 2 for W1-and W2-band PML relations, we use 265 stars at Galactic latitudes |b| ≥ +25 o drawn from the list of Dambis et al. (2013) with bona fide photoelectric or CCD intensity-mean V-band magnitudes and homogeneous [Fe/H] values. The intensity-mean W1-and W2-band magnitudes of these stars based on ALL-WISE individual-epoch photometry are available from Gavrilchenko et al. (2014) and the V-, W1-, and W2-band extinction (A V , A W 1 , and A W 2 ) toward them can be computed from the 3D extinction map of Drimmel et Yuan et al. (2013) . Hence the right-hand side quantities in Equation (7) for X = W1 and X = W2 are known for these stars and so are the coefficients [Fe/H] in the right-hand side part of the corresponding equations. We solve Equations (7) for X = W1 and X = W2 for parameters (γ V − γ W 1 ) and (0.232 − β W 1 ) to obtain:
and
implying β W 1 = 0.102 ± 0.023 and β W 2 = 0.099 ± 0.023, respectively. Hence
5. ZERO POINTS γ
Calibration via HST FGS trigonometric parallaxes
We first calibrate the zero points γ W 1 and γ W 2 using the HST FSG trigonometric parallaxes of four RR Lyraes from Benedict et al. (2007) to obtain
and < M W 2 >= −1.176−2.554·logP F +0.099·[F e/H]. (13) The corresponding relations for the V-and K-band absolute magnitudes calibrated via HST FGS trigonometric parallaxes are:
Calibration via the Method of Statistical Parallax
We now use the maximum-likelihood version of the method of statistical parallax suggested by Murray (1983) (pp. 297-302) adjusted for the case of a bimodal velocity distribution (Dambis , 2009 ) to determine the distance-scale correction factor and kinematical parameters of a sample of 336 RR Lyrae type variables in a Galactocentric distance interval from 6.4 to 9.6 kpc. We computed the initial distances of RR Lyraes using the PML relation (12), W1 intensity-mean magnitudes adopted from Gavrilchenko et al. (2014) , and published [Fe/H] values homogenized by Dambis et al. (2013) . The input kinematical observational data included UCAC4 proper motions and radial velocities from Table 2 of Dambis et al. (2013) . The results are listed in Table 1 . Here U 0 , V 0 , and W 0 are the components of the local mean solar velocity toward the Galactic center, in the direction of Galactic rotation, and toward the North Galactic Pole, respectively, relative to the RR Lyrae sample; σV R , σV θ , and σW are the diagonal components of the velocity dispersion tensor in the directions of projected Galactocentric radius, Galactic rotation, and toward the North Galactic Pole, respectively, and γ W 1 is the adjusted zero point of the W1-band PML relation. Hence
and, in view of Equations (8) and (9):
The corresponding relation for the K-band absolute magnitudes calibrated via statistial parallax is:
As is evident from a comparison of eqs. (12)- (15) and (16)- (19), the RR Lyrae distance scale based on Hubble Space Telescope Fine Guidance Sensor parallaxes is ∼ 0.3 m longer than the distance scale with zero point inferred via statistical parallax. This discrepancy remains a long-standing issue and one apparently has to wait for GAIA results for it to be finally resolved. The distance estimates reported below are all given in two versionsfor each of the two distance-scale zero points. 
DISTANCES TO LOCAL GROUP GALAXIES
We use PML relations (17) and (19) -and the corresponding relations (15) and (14) -to estimate the distances to a number of Local group galaxies based on photometric data for RR Lyrae type variables and HB stars. The results are summarized in Table 2 .
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